Renal mechanisms for the excretion of nicotinic acid.
Nicotinic acid, an essential endogenous organic acid, was studied in free-flow clearance experiments in the dog at plasma concentrations ranging from 1.2 to 600 mug/ml. At all concentrations, net reabsorption was observed. At concentrations of 1.2 mug/ml, the clearance of nicotinic acid as compared to the clearance of insulin was approximately 0.50. As nicotinic acid plasma concentrations were increased to 90 mug/ml, the clearance ratio declined to 0.22. The clearance ratio then steadily increased to 0.75 as plasma concentrations reached 600 mug/ml. Plasma levels of nicotinic acid in excess of 600 mug/ml resulted in renal toxicity as indicated by a marked decrease in the glomerular filtration rate. The decline in the clearance ratio in the presence of 90 mug/ml of nicotinic acid suggested saturation of a secretory system and hence cyanine 863 and probenecid were used to observe their effects on the clearance ratio. The base transport inhibitor was without effect; probenecid decreased the clearance. Alkalinization of the urine had no noticeable effect on nicotinic acid clearance. Protein binding did not occur. The data indicate two important points. First, nicotinic acid is secreted to a limited degree by the organic anion secretory system and is simultaneously reabsorbed. Second, a homeostatic mechanism for conservation of nicotinic acid at low plasma levels does not seem to exist.